Vulnerability of intestinal interstitial fluid to oxidant stress.
The objective of this study was to quantify free radical-mediated lipid, protein, and sulfhydryl oxidation in intestinal interstitial fluid (lymph) and plasma of fasted rats. Free radicals and oxidants were generated either by thermal decomposition of 2,2'-azobis(2-amidinopropane)hydrochloride (AAPH), which yields peroxyl radicals, or by activated polymorphonuclear neutrophils (PMNs). Incubation of intestinal lymph with AAPH resulted in a time-dependent increase in the formation of thiobarbituric acid-reactive substances (TBARS; lipid peroxidation) and carbonyl content (protein oxidation). TBARS formation was completely inhibited by removal of the apo B-containing lipoproteins in lymph suggesting that very low-density lipoprotein is the major substrate for lipid peroxidation in fasted interstitial fluid. The sulfhydryl content of lymph was reduced significantly on exposure to the peroxyl radical generator. Incubation with activated PMNs revealed qualitatively similar changes in protein and sulfhydryl oxidation; however, there was no detectable TBARS formation. Exposure of plasma to AAPH produced similar increases in protein and sulfhydryl oxidation when plasma protein concentration was adjusted to that of lymph; however, TBARS formation was significantly lower compared with lymph. Incubation of dialyzed plasma with AAPH produced significantly greater amounts of TBARS. Taken together, our data suggest that plasma is more resistant to AAPH-induced lipid peroxidation than interstitial fluid and the substrate for TBARS formation in intestinal interstitial fluid is different from that of plasma.